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Abstract 

Dental anatomical variations play a significant role in the diagnosis and a success- 
ful treatment outcome in endodontics. It is essential for the clinician to have a 
clear picture and understanding of the pulpal anatomy and its variations. In a 
mandibular second premolar, it is rare to find extra roots and canals. The aim of 
the present article is to report a case about the successful diagnosis, and clinical 
management of a three-rooted mandibular second premolar with three independ- 
ent roots and canals. 
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INTRODUCTION 

Successful root canal therapy is achieved by 
thorough shaping and cleaning of the root ca- 
nal space followed by three-dimensional obtu- 
ration of the root canal [1]. Thorough 
knowledge of the root canal morphology with 
an awareness of the number, shape and size of 
root canals thereby becomes a prerequisite for 
the clinician [1, 2]. The root and canal mor- 
phology can be variable and complex. The 
variations may be due to factors such as age, 
gender, ethnicity and trauma [2]. 
Variations in root canal morphology and 
missed canals are suggested as the most likely 



reasons for the high frequency of endodontic 
flare-ups and failures [3]. 
Mandibular premolars have always proven to 
be an enigma to the endodontist as they exhib- 
it a high degree of variability in their root ca- 
nal morphology when compared to any other 
tooth in the oral cavity [4]. 
A mandibular second premolar has a single 
root and root canal in the majority of the popu- 
lation [5]. The second premolars have only 
one root canal at the apex in 97.5% of the 
teeth and two canals in only 2.5% [6, 7]. Over 
the years, studies have reported the root canal 
morphology of mandibular premolars with a 
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canal followed by a sudden thinning. 

high incidence of these teeth having more than 
one canal. According to ZiUich and Dowson 
(1973), the incidence of three roots and canals 
is 0.4%. [6]. This case report presents a suc- 
cessful, nonsurgical endodontic management 
of a mandibular right second premolar with 
three separate roots and three distinct root ca- 
nals. 

CASE REPORT 

A 34-year-old, healthy male patient was re- 
ferred to the Department of Conservative Den- 
tistry and Endodontics with the chief com- 
plaint of pain in the lower right back tooth 
from two weeks before. 

Clinical examination of the involved region 
revealed a carious lesion involving the occlu- 
sal surface of the crown of the mandibular 
right second premolar, the tooth was tender to 
percussion, with no periodontal pockets and 
was in the physiologic range of mobility. Pulp 
vitality testing with an electric pulp tester re- 
vealed an exaggerated response compared to 
the clinically normal adjacent and contralateral 
teeth. Cold and heat testing of the tooth also 
showed a positive response. The pre-operative 
radiograph of the tooth (Figure 1) confirmed 
the occlusal carious lesion approaching the 
pulp and there was discontinuation of the api- 
cal lamina dura. 

The wide pulp canal space till the middle third 
of the canal showed a sudden thinning that led 



to the suspicion that there was a variation in 
the morphology. An angled radiograph 
showed that the mandibular first premolar also 
showed a similar morphology. (Figure 2) The 
radiograph of the contralateral side also 
showed a similar morphology. (Figure 3) 
Based on the clinical, radiologic and electric 
pulp testing findings, a diagnosis of acute irre- 
versible pulpitis with acute apical periodontitis 
was made and a nonsurgical endodontic treat- 
ment was planned. The treatment plan was 
explained to the patient and his consent was 
obtained. The tooth was anesthetized with 2% 
lidocaine solution with adrenaline through in- 
ferior alveolar nerve block injection of the 
right side and a standard access cavity was 
prepared after rubber dam isolation on the 
mandibular right second premolar. The oval 
access cavity preparation revealed two canal 
orifices that was then modified to a triangular 
shape to reveal the third orifice (Figure 3). 
The pulp was extirpated from all the three ca- 
nals and the working length was determined 
using an electronic apex locator (Root ZX, J. 
Morita, USA) and it was confirmed using a 
radiograph (Figure 5). 

The canals were explored and a glide path was 
established using #10 and #15 K files (Mani 
Inc. Japan). The cleaning and shaping was 
then carried out with a crown down technique 
using ProTaper Universal (Dentsply, USA) 
NiTi rotary files with copious irrigation using 
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Fig 3. Radiograph of the contralateral side showing 
similar morphology 




Fig 5. Working length radiograph 

3% sodium hypochlorite and normal saline 
solution. The canals were filled with an intra- 
canal medicament (Apexcal, Ivoclar Vivadent, 




Fig 4. Access cavity preparation 
showing three canal orifices 

Canada) for ten days for disinfection of the 
root canal followed by obturation with gutta 
percha cones and AH Plus (Dentsply, USA) 
root canal sealer. A post-obturation radiograph 
was obtained and the coronal access cavity 
was temporarily restored with Cavit™ G (3M 
ESPE, USA). 

The tooth was permanently restored with a 
dual-cure hard fluoride releasing core build up 
material by HardCore (Pulpdent, USA) fol- 
lowing a week (Figure 6). The patient was re- 
called after one week, one month and 6 
months later and he was symptom- free with no 
tenderness on percussion; the follow-up radio- 
graphs showed a continuous lamina dura with 
no periapical changes (Figure 7). 



Table 1. The Number of Roots and Canals in the Mandibular First and Second Premolars Reported in the Literature 



References (Choronological Order) 


Number of Roots 


Number of Root Canals 


Bram & Fleisher (1991) 


1 


4 


Holtzman (1998) 


1 


4 


Macri & Zmener (2000) 


1 


5 


Rhodes (2001) 


1 


4 


Al-Fouzan (2001) 


2 


4 


Rodig T (2003) 


1 


3 


Tzanetakis GN (2007) 


1 


4 


Sachdeva (2008) 


4 


4 


Aguiar C (2010), Poorni (2010) 


2 


3 


Borna Z (2011) 


1 


3 
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DISCUSSION 

Mandibular premolars have always been 
talked of having an unusual anatomy. 
Numerous studies have been published in the 
literature regarding the number of roots and 
canals in the mandibular first and second pre- 
molars with the majority being those with two 
roots and three canals (Table 1) [8-16]. 
Numerous case reports have been pub- 
lished in the literature reporting extra roots 
and canals (Table 2) [12-22]. Scott and 
Turner described the accessory root of a man- 
dibular first premolar as Tome's root [23]. 



This case report was similar to the one report- 
ed by Lotfi et al. [3] (2008). Three canal ori- 
fices were identified; namely, the distobuccal, 
mesiolingual and distolingual. 
A number of analyzed mandibular second 
premolars showed one orifice in the lingual 
aspect and two in the buccal aspect [3, 8, 24]. 
The root canals can take up any configuration 
and variability is common [24]. 
Therefore, it is mandatory for the clinician to 
assess every tooth requiring a root canal 
treatment three dimensionally to avoid missing 
a canal. 



Table 2. Case Reports Mentioning Extra Roots and Canals 



References (Choronological Order) 


IRoot 


2 Roots 


3 Roots 


Barret (1925) 


100% 






Visser (1984) 


99.85% 


0.05% 


0.1% 


Zillich and Dowson (1973) 


96.6% 




0.4% 


Vertucci (1978) 


100% 






Geider et al (1989) 


97.6% 


0.4% 




Caliskan et al (1995) 


100% 






Zaatar et al (1997) 


95.6% 


4.7% 




Sert and Bayirti (2004) 


100% 






Rahimi et al (2007) 


98% 


2% 
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Various diagnostic aids are available for this 
purpose such as high quality pre-operative ra- 
diographs taken in different horizontal angula- 
tions, probing the floor of the pulp chamber 
with a sharp explorer, using ultrasonic tips, 
staining with 1% methylene blue dye, using 
the dental operating microscope and the 
sodium hypochlorite 'champagne bubble' test 
[25]. A tooth has a greater probability of hav- 
ing three roots if the mesiodistal width of the 
mid-root image in the radiograph is equal to or 
greater than the mesiodistal width of the 
crown. The presence of an eccentric orifice 
during an access cavity preparation gives sus- 
picion of a third orifice [26]. 
In a study by Gulabivala in 2001, it was re- 
ported that teeth that have broad, flat roots are 
much more likely to contain extra canals and 
ramifications [27]. One of the reasons cited for 
endodontic failure is a missed canal and such a 
tooth would require a nonsurgical or surgical 
intervention. 

The problem of nonsurgical retreatment is that 
the anatomic landmarks might have been 
damaged or altered during access cavity prep- 
aration. So in such cases, morphologic land- 
marks cannot be relied as a guide to identify 
the position of root canals. 
Advanced imaging could not be performed for 
the present case because it was expensive and 
unavailable. The use of advanced imaging 
techniques such as spiral computed tomogra- 
phy and cone-beam computed tomography 
may be beneficial [28]. 

CONCLUSION 

The present case shows the unusual anatomy 
of a mandibular bicuspid, reminding us to 
keep in mind that during endodontic treatment 
these variations can be encountered and the 
treatment would vary accordingly. 
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